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TH E many and great ufes to which 
Alkaline Salts are applied in- vari- 
ous branches of Manufacture, as Soap 
making, Glafs making, Bleaching, &c. 
&c. have rendered thefe Salts an object 
of the Society's confideration j and dif- 
ferent premiums have been offered with 
a view to the obtaining them at a 
cheaper rate than they have hitherto 
been fold at. Among others, the So- 
ciety in the year 1776, firfl offered 
their Gold Medal, or Thirty 
Pounds, to the perfon who mould 
import into the Port of London, in 
the year 1777, not lefs than ten hun- 
dred weight of native foffil fixt Alkali, 
I 4 the 
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the produce of any part of the Britifh 
Dominions in the Eafl Indies, and fit 
for the purpole of Soap Makers. This 
Premium was continued without any 
claim being made for it, to the year 
1785, and then difcontinued. 

Towards the latter end of the laft men- 
tioned year, an account was received 
by the Society, that a quantity of na- 
tive foffil Alkali,' had been fent from 
Bombay, by Hellenus Scott, Efq,- 
Surgeon there: And in April 1786, 
about three hundred weight, part un- 
refined and part refined, was by order 
of the Court of Directors of the Hon- 
ourable Eaft India Company, delivered 
to the Society ; who having procured 
triajs to be made of its properties, and 
its value afcertained by fome very in- 
genious Chemifls and Manufacturers. 
Refolved, ?' that this fubflance being a 

" mild 
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>' mild foffil Alkali, would prove a de- 

■" firable article in Commerce, provided 

" its price did not exceed that of Ba- 

" rillaj and being the produce of one 

" of the Britifh poffeflions in the Eaft 

" Indies, it would be more advantageous 

" to have the Alkali from thence, than 

•" to purchafe Barilla, from foreign 

" Parts, often at an exorbitant price." 

The Society therefore prefented their 
SrLVER Medal to Mr Scott, for 
his having produced to them this fample 
of native Indian foffil Alkali. 



The 
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The following Letters and Papers, contain 
the opinions of fome perfons of efta- 
blifhed abilities, communicated to the 
Society on this fubje<5t. 

THERE are few articles of more ex- 
tenfive utility to mankind, than Al- 
kaline Salts ; and perha ps there is no 
Country in Europe, where they are more 
generally ufed, or produced in fmaller 
quantity than they are in England. They 
are abfolutely neceflary in Dying, in Me- 
dicine, and in making of Glafs ; they 
are alfo the bafis of Soap and Leys, be- 
sides their ufe in a variety of arts. For 
thefe reafons, every Society with us, for 
the improvement of Commerce and the 
ufeful Arts, has offered premiums for the 
production of thefe Salts in the Britifh 
Dominions, but hitherto they have not 
fucceeded. They have indeed from 

vege- 



CHEMISTRY. 123 

vegetable matters, been able to make 
fome quantity of the vegetable Alkali, 
like the Potafh of the northern Coun- 
tries, but they have not been fo fuccefs- 
ful with regard to the foffil Alkali, which 
is of the fame nature as the Barilla of 
Spain. We therefore are obliged to de- 
pend on Ruffia, and the nations on the 
Baltic, for the vegetable Alkali ; and on 
Spain, and the Countries on the Mediter- 
ranean, for the Foffil. This has made 
the laft mentioned kind fo dear, during 
the war, that many Manufactures depend- 
ing on it, have been' entirely fufpertded. 

From thefe confederations, it might be 
a deferable thing to fend from this Coun»- 
try, (Bombay) a Salt of that nature. By 
the experiments I have made, it appears 
we have a good foffil Alkali produced 
here in a rude riate, of the fame qualities 
with the Alkali of Spain, and fit for all the 

purpofes 
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purpofes in arts to which that Alkali is 
applied. 

Since I firft mentioned to fome gentle- 
men here, the advantages that might be 
derived from purifying this article, and 
fending it to England ; I have learned 
that it now is fent from Bengal, by con- 
tract, and in confiderable quantities, at the 
rate of twelve Rupees, a Maund of nearly 
eighty-two pounds averdupois. 

The quantity of Salt that might be got 
here every year mull be confiderable, 
and may amount to four or five hundred 
tons or more; as it would anfwer for 
veffels deficient in their loading, the ex- 
penfe of tranfporting it could not be 
great. 

I therefore beg leave to offer to your 
Honourable Board, to fupply the Com- 
pany 



CHEMISTRY. 125 

pany with the quantity of two hundred 
tons every year, or with a , greater quan- 
tity if it is defired and can be procured; 
and this at the rate of three hundred Ru- 
pees a ton, which is fifty lefs than is al- 
lowed at Bengal, for the fame quantity. 

I doubt not, in cafe this propofal ap- 
pears reafonable, your Honours will af- 
ford every encouragement for its advance- 
ment, as it has for its object the pro- 
duction of an article the moft neceflary 
in many of the arts of life, in a Country 
where they have arrived at the highefl 
perfection, and where it is by nature al- 
moft entirely denied. 

I mall only take the liberty to add, that 
as the Salt with which I propofe the 
Company mould be fupplred, will in no 
refpect be inferior to the Salt of Bengal, 
as the coft of it will not be greater, if fo 

great j 
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great; and as the quantity will be very 
confiderable, I humbly fuppofe the fame 
advantages may be procured by fending 
it from this Coaft, as from the other fide 
of India. 



Bombay, January 2, 1785. 

S I R, 
T Did myfelf the honour of writing to 
■*■ you about a month ago by the Refo- 
Jution Indiaman, Captain Tolmey, and 
fending a box of native FofTil Alkali, 
which I fuppofe before the arrival of this 
letter, has been prefented you by Leiu*. 
General Melvill. I informed you, 
that on this Coaft, I had obferved the 
natives in the ufe of wafliing their cloaths 
with a brown earth, which on examina- 
tion, I found to be a native fixed Alkali. 

As 
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As this fubftance, I believe, lias been 
much wiftied for as a product of fome 
part of the Britifh Dominions, I have 
propofed fupplying it to the extent of 
many hundred tons, every year, on the 
Company's account. The Honourable 
the Governour and Council, have fent 
that propofal home for the confideration 
of the Court of Directors. 

At prefenf, I fend a box of this Al- 
kali to the Society for the Encourage- 
ment of Arts, Manufactures and Com- 
merce, in hopes that learned Society, 
will confider it a matter of ufe as well as 
curiolity ; and that they will recommend 
a propofal to the Court of Directors, by 
which an inexhauftable fupply of that 
moft ufeful article, will arife to the Na- 
tion, in time of war as well as in peace. 

As the mips from this Coaft, feldom 
go home fully laden, it might be taken 

in 
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in as ballaft, by which the expenfe of 
tranfporting it would be inconfiderable. 

In the ftate in which I have fent this, 
it would not exceed one hundred Rupees 
a ton, and perhaps is pure enough for ma- 
ny Manufactures. I have before informed 
you that this Salt is found in Sindy, in 
the ground near the fea, from whence 
the natives dig it. 

If the Society for the Encouragement 
of Arts, Manufactures and Commerce, 
mould honour me with any information 
on this fubject, (as whether it would be 
proper to purify it farther before fending 
it home; or whether in this ftate, as it 
is cheaper and more fit for carriage, ft 
is to be preferred.) 

My addrefs is, Mr Scott, Surgeon, Bombay. 
I am, Sir, 

Your obedient Servant, 

H. SCOTT. 

Bombay, 
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Bombay, November 20, 1784. 

SIR, 

TH E attention paid by the Society 
for the Encouragement of Arts, 
Manufactures and Commerce, to Alka- 
line Salts, made me firft. think on that 
fubject in this Country ; I therefore beg 
leave to lay before you a difcovery I have 
made of great quantities of a foihl Alkali, 
produced on this Coaft by nature, and not 
the product of fire. I venture to call this 
a difcovery, as I am, as far as I know, 
the firft European who has been acquaint- 
ed with the qualities of this fubftance. 

When I arrived in India, I faw in 
common ufe among the natives, a Soap 
manufactured on this Coaft, but I never 
could procure any of the Salt of which 
it is compofed. 1 alfo had heard of Glafs 
being made at Surat. A long while af- 
K afterwards, 
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terwards, I obferved that the natives are 
in the ufe of warning their cloaths with 
a brown earth brought from Sindy. I 
found this to be a foffil Alkali, with a 
confiderable portion of earthy and vege- 
table matters. 

This Salt is produced in pits near the 
fea, and in immenfe quantities. I be- 
lieve it might be procured to the extent 
of many thoufand tons every year. Think- 
ing from the immenfe quantities of '-this 
Salt, and from its particular nature, being 
a native foffil Alkali, it might become 
an object of publick ufe, I laid before 
the Honourable the Governor and Coun- 
cil here, the propofal which I have en- 
clofed. They have referred the matter 
to the Court of Directors, only agreeing 
to fend home a fmall quantity every year 
as a fpecimen, until their pleafure is 
known. 

By 
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By the Company's fhip Refolution, I 
have fent a box of the Alkali, in the ftate 
in which it is found in Sindy, to the 
Society for the Encouragement of Arts, 
Manufactures and Commerce. The Salt 
in this degree of purity, would not ex- 
ceed one hundred and fifty Rupees a ton. 
Perhaps the bell flate to fend it home in, 
might be that in which is has received a 
fimple- warning; as it is in that Hate not 
liable to receive any damage, and would 
be cheaper than what has undergone the 
Operation of roafting. This I fuppofe 
would be fufficiently pure for moft of the 
purpofes in the arts. 

I cannot help remarking that I find a 
remarkably fmall proportion of this na- 
trum, fufficient to faturate oil : per- 
haps this particularity may arife from the 
Cocoa-nut oil, which is the only kind I 
have ufed. If the learned Society for 
K 3 the 
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the Encouragement of Arts, Manufac- 
tures and Commerce, mould think that 
this difcovery may be of ufe to the pub- 
lick, as opening an inexhauftible fupply 
in all times, of a moll: ufeful article, I 
requeft they will take fome notice of 
it to the Court of Directors, as with- 
out their encouragement it mull be en- 
tirely loft. 



I am Sir, 



Your obedient Servant, 



H. Scott. 
Mr. More. 



Near 
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Near Birmingham, April 26, 1786. 
Dear Sir, 

I Received your favour of the laft month 
mentioning that you had fent me two 
famples of foflil Alkali, brought from 
Bombay, and that the Society for the 
Encouragement of Arts, are defirous of 
having them examined to enable them 
to judge whether they may become an 
advantageous article of Commerce. You 
exprefs a wim that the report I fhall 
make of my trials of this Alkali, may 
be explicit ; and I hope in this, and in 
other refpecls, you will perceive the rea- 
dinefs and pleafure with which I endea- 
vour to comply with your and the Soci- 
ety's intentions. 

I firft examined the fample that was 

marked refined ; from the tafte, I per- 

K 1 ceived 



i 3 4 CHEMISTRY. 

ceived it was a mild Alkali ; and from the 
dry powdery appearance, I knew it to be 
of the mineral or fossil kind. To 
determine its ftrength and purity, I made 
the following experiments. 



Experiment I. 

I dilTolved ten ounces of this Alkali, 
and I found it totally foluble, excepting 
a very fmall fediment, not exceeding half 
a grain in weight. This fediment being 
diflblved by vitriolic acid, yielded a blue 
Precipitate, on adding the Pruffian Al- 
kali, and may therefore be concluded 
ferruginous. But the quantity is too fmall 
to deferve any confideration, with refpect 
to the ufe of this Alkali in arts, and I 
fuppofe it either proceeds from the iron 
tools and veffels ufed in its preparation, 
or may befome veftige of the ferruginous 

clay 
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clay with which the Alkali is mixed in its 
unrefined ftate, as I fhall afterwards fhew. 

I fet the folution of the Alkali in a cool 
place to cryftalize, and I obtained fome 
very pure cryftals of mineral Alkali. 
The remaining folution having been eva- 
porated a little, yielded upon cooling, more 
of the fame cryftals. Upon expofing the 
liquor to a further evaporation, a cruft or 
pellicle of another Salt was formed, and 
the cryftals of Alkali, which formed 
upon cooling, were lefs diftinctly fhaped 
than the former, on account of the other 
Salt, which impeded the cryftalization 
and perfect feparation; and which ap- 
peared to be chiefly, if not entirely, ma- 
rine or common Salt. The pure cry- 
ftals obtained by the two firft operations, 
and which from the peculiar form of the 
cryftals, were eafily and certainly known 
to be mineral Alkali, weighed eight 
K 4 ounces 
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ounces and a half* But as fome Alkali 
remained in the liquor, we cannot from 
this experiment infer the quantity either 
of the Alkali or of the neutral Salt with 
which it is mixed. 



Experiment II. 

In order to determine the flrength of 
this refined Indian Alkali, I diflblved 
a given quantity of it in water, and I 
found by faturating it with vitriolic acid, 
that one hundred parts of this Alkali, re^ 
quire for their faturation, fifty-three parts 
of vitriolic acid, whofe denfity compared 
with that of water, is in the proportion 
of eighteen hundred to one thoufand. 

As I knew from former repeated ex- 
periments, that one hundred parts of per- 
fectly dry and pure mild mineral Alkali 
(that is cryftals of Alkali dried as much 

as 
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as they can be, in which flate they 
lofe their form, and become an opake 
white powder) require ninety parts of vi- 
triolic acid, of the above denfity for their 
faturation ; and as it appeared from the 
above experiment, that fifty-three parts 
of this acid were fufficient for the fatu- 
ration of one hundred parts of the Indian 
refined Alkali. I inferred that ninety 
parts of this Indian Salt contains as much 
Alkali as is equal to fifty-three parts of 
perfectly dried mild mineral Alkali; or 
that a hundred parts of the Indian Salt 
contain fifty-eight eight tenths of fuch 
dry Alkali ; alfo becaufe the whole of the 
fubftance from India, was foluble, I in- 
ferred that the remaining forty-one two 
tenths out of the hundred, were water 
or neutral Salt, or both. 



Ex- 
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Experiment III. 

I had no doubt but fome water was 
contained in this Indian Alkali, therefore 
in order to find the quantity, I weighed 
four troy ounces of the Salt, and kept it 
cxpofed during two days, to warm air ; 
encreafing the heat by degrees, until it 
equalled that of boiling water : by this 
operation, the four ounces were reduced 
to three ounces and one penny weight ; 
that is, the lofs of weight or quantity of 
water expelled from this Salt by hot air, 
was nearly twenty-four hundredths of the 
whole quantity employed : Hence the 
remaining feventy-fix hundredths were 
dry mild Alkali and neutral Salt. But as 
fifty-eight, eight tenths, were found by 
the former experiment, to be dry Al- 
kali, the neutral Salt mull be feventeen 

two tenths. 

E x- 
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Ex PERIMENT IV. 

It remained to be determined of what 
kind the neutral Salt, or Salts were, if 
there mould be more than one which are 
mixed with Indian Alkali. 

For this purpofe, I faturated one troy 
ounce of this Alkali, with diftilled vine- 
gar ; and I added to the faturated folu- 
tion, drops of a folution of fugar lead, un- 
til no more precipitate was thrown down. 
This precipitate, when dried, weighed 
fifty-eight grains : I then added in the 
fame gradual manner, a folution of filver 
in nitrous acid, and the precipitate, when 
dried, weighed one hundred and fixteen 
grains. 

In order to know whether the firft pre- 
cipitation was occafioned by a vitriolic 

Salt: 
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Salt, I tried to diflblve this firft preci- 
pitate, in diftilled vinegar and pure wa- 
ter ; and finding that it was foluble, I 
concluded that neutral Salt which the 
fugar of lead had decompofed, was not a 
vitriolic Salt (for the vitriol of lead is not 
foluble) but a marine Salt ; and as the 
Salt which was decompofed by the folu- 
tion of filver, was alfo a marine Salt, I 
concluded that marine or common Salt, 
is the only Salt with which the Indian 
Alkali is mixed, at leaft in any fenfible 
quantity. 

From the experiments of Bergman and 
other modern Chymifts, it is afcertained, 
that the quantity of acid contained in a 
hundred parts of Luna Cornea, and 
Plumbum Corneum, is very nearly equal 
to the acid contained in fifty parts of 
common Salt ; and thence it may be in- 
ferred, that the one hundred and eighty 

grains 
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grains of the two precipitates formed in, 
this experiment, indicated the prefence of 
about ninety grains of common Salt in a 
troy ounce of Indian Alkali, or about 
eighteen and feven tenths of common 
Salt, in one hundred parts of the Alkali, 
which proportion is only about one eigh- 
teenth part different from the proportion 
deduced from the third experiment. 

From the above experiments, it appears 
that one hundred parts of the Indian Alka- 
li, confifts of fifty-eight parts, eight tenths 
of dry mild mineral Alkali, twenty-four 
parts of water, and feventeen parts two 
tenths of common Salt. 

It appears alfo the Alkali contained in 
this Indian Salt, is in a ftate interme- 
diate, between that of Cryflals, which 
hold a large portion of water, and that 
of Alkali dried as much as it can be. 

It 



i 4 2 CHEMISTRY. 

It may be further proper to obfefve,; 
that this Alkali mull, from the circum- 
stance of its retaining fome part of the 
water of cryftalization, be very uncer- 
tain in its Strength, which will vary, ac- 
cording as it is more or lefs dry; and the 
degree of drynefs will depend not only 
on the circumftances of its preparation, 
but alfo on the warmth and drynefs of the 
weather, and on the quantity of its fur- 
face that is expofed to air ; fo that the 
fame parcel will be found to vary, fome- 
times considerably, when tried at differ- 
ent times. 

If it be required to form a comparifon 
between the Strength of this, and fome 
well known Alkali, it will be found not 
to differ greatly in Strength from Hunga- 
rian Pearl Afh; to the average Strength 
of which however, it is rather inferior, 
in the proportion of five or Six per cent. 

However, 
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However, it is to be underftood, when I 
fpeak of the ftrength of thefe Alkali's, 
that it refers only to their power of fatu- 
rating acids, not to their quantities ; for 
it is well known that the mineral Alkali, 
faturates much more acid than an equal 
quantity of an equally pure vegetable Al- 
kali ; nor to their effects in arts, which 
poffibly may not be in exact proportion 
to the power of faturating acids. 

Having thus afcertained the quality, 
ftrength, and degree of purity of the In- 
dian Alkali, the gentlemen of the Soci- 
ety who are converfant in thofe arts ef- 
pecially, in which Alkali's are employed, 
will be enabled to form their opinion re- 
fpecting the application of this commodi- 
ty to the different manufactures; I fhali 
therefore only fubmit one or two remarks 
to their consideration. 

No 
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No commodity is at prefent brought 
to market fimilar to this Indian Salt, ei- 
ther in appearance or in quality, as a re- 
fined mineral Alkali ; and this circum- 
ftance will for fome time at leaft, impede 
the introduction of it into ufe, from the 
lingular averfion which Manufacturers 
have to trying unknown articles, an aver- 
fion not altogether ill founded, for they 
run fome hazard of fpoiling their goods 
when they ufe a material, with the ftrength 
of which and its peculiar mode of treat- 
ment they are unacquainted -, time, how- 
ever, and perfeverance will overcome this 
difficulty. 

In confidering its utility in making 
Glafs, it will be proper to diftinguifh the 
different branches of this manufacture. 
For Broad Glafs, Crown Glafs and Bot- 
tles, it will fcarcely come into confidera- 
tion, as a fubftitute for Kelp and Barilla, 

becaufe 
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becaufe it is too valuable for thefe pur- 
pofes, .and becaufe the earthy part of 
the Kelp and Barilla contribute, as well 
as the Saline or Alkaline, to the Vitrifi- 
cation. 

In Plate Glass, where the Manu- 
facturers have been ufed to employ the 
Salt extracted from Barilla by lixivia- 
tion, there feems to be a great probabi- 
lity of its utility; concerning which, the 
Manufacturers in that branch will be able 
to give an opinion, when they are in- 
formed, that this Indian Alkali, is a Salt 
of the fame kind as that which is ex^ 
traded from Barilla, and is well refined* 

In Flint Glass, it has never b,een 
afcertained, whether the Mineral iSlkali, 
is as fit as the Vegetable, which f s now 
folely employed. A very i'ntelligent 
Manufacturer, (Mr Honeybourne ) told 
me, about two years ago, that he had 

L made 
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made a trial, in making Flint Glafs, of 
fome Mineral Alkali, which was brought 
from India at that time, and was offered 
for fale at a low price, but that it feem- 
ed to injure the colour of the Glafs. 
He gave me a fample of the Alkali, 
which I found to be very fimilar to 
that fent to me by you, but fomewhat 
itronger. From my own former experi- 
ments in making Glafs, I can eafily con- 
ceive that the quantity of common Salt 
contained in this Indian Alkali, muft in- 
jure the colour of Flint Glafs, which is 
very delicate and eafily affected. 

The Mineral Alkali, is known to be 
the fitteft for Hard Soap ; and I there- 
fore can fee no reafon to doubt of the 
utility of the Indian Salt in this manu- 
facture, if the price does not prevent. 

For Soft Soap, Mineral Alkali is 
known to be quite unfit. 

I 
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I have alfo examined the fample of 
hough unrefined Alkali, and I find 
that it confifts of a faline matter, and of 
a quantity of redifh ferruginous clay, 
equal to about eight per cent in weight 
of the whole mafs, upon an average of 
the three parcels which I tried. This 
clay gives a colour to the folution of the 
faline part in water, renders the filtra- 
tion of this folution difficult, impedes in 
fome meafure the cryftalization ; and 
confcquently the extraction and refining 
of the Salt, are rendered thereby fome- 
what tedious, for part of the clay feems 
to diffolve in the folution, or at leaft 
paffes through the filter, and forms fome 
kind of union with the faline cryftals, 
the fhape and appearance of fome of 
which are thereby altered. The faline 
matter, when feparated from the clay, 
is a mild mineral Alkali mixed with 
common Salt, and does not differ in any 
L 2 refpect 
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refped: from the refined Alkali. The 
rough Alkali contains a larger portion 
of water than the refined. Its ftrength 
or quantity of Alkali contained in it, is 
to the ftrength or quantity of Alkali 
contained in the refined fample, as feyen- 
ty-fix to one hundred. 

It is needlefs to obferve, that this 
mixture of clay, muft in fome degree 
injure the Alkali, with refpect to its 
utility in moil of the arts, to which 
Alkalies are applicable; and I fhall add, 
that the refined Alkali, feems to me to 
be fufficiently pure for every purpofe of 
arts, excepting perhaps thofe few inftan- 
ces, where the common Salt may be in- 
jurious. In all other refpects, this Al- 
kali is clean and well refined. 
I am with much refpect and efteem, 
Dear Sir, 
Your moft obedient humble fervant, 

JAMES KEIR. 
Dr. Johnson. 

Good- 
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Goodman's Yard, January 9, 1787. 

Jesse Russell prefents his compli- 
ments to Dr Johnson, and in anfwer to 
his, the Indian Foffil Alkali is as under. 

Refined Native Foffil Alkali 9 

Rough Native ditto * 7 

Rough ditto from the Cheft 7 

Ruffia Pearl Afh 9 

Good Barilla 7 

Rough Pot Effex Afhes the very beft 5 ' 

The average price of Barilla, for the 
laft three years, is twenty- feven pounds 
ten millings. 

The average price of Pearl Afhes, thir- 
ty-two pounds. 



L 3 Mr 
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Mr Falshaw's refpe&ful compliments 
to Dr Johnson, informs him he has 
tried the Indian foflil Alkali, and made 
Rochell Salt with it. It anfwered fo 
well in the operation, that I efteem it 
more profitable than Barilla, by one twen- 
tieth; and more fo than the bell: Pearl 
Am, by eight per cent. 

Other experiments I have not had lei- 
fure to make. 

Old Fifh Street, 
January 18, 1787. 
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ERRATA. 

Page 59. line 6. for Vegi- read Vege- 

61. 2. and page 63 line 10 for embarkment 

read embankment 

73. laft but one, after attending, infert it 

139. 8. for fugar lead, read fugar of lead 

331. I. for aavantage, read advantage 



